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INTRODUCTION

This 1s a course in Marine Navigation and Operation
prepared especlally for Louisiana's commerclal fishérman and
small craft operators. The 1llustrations used are taken from
situations which occur in small craft operating in the Gulf
of Mexlco.

The material of this course includes the iInformation
covered in the requirements for licensing of small craft
operators by the Coast Guard and wlll serve as good prepara-
tion for Coast Guard examination. The study wlll be valuable

to those who have had some sea experience as well as the

person who 18 Just starting the study of navigation,

The course begins wilth the regulations that govern small
craft operation and a gtudy of the rules of the road for
inland and international waters. The student navigator must
become familiar not only with the tools of his trade but also
thelr proper use.

The main concern of this course 1s with charts and
compasses and other Instruments of navigation and thelr use
in finding a vessel's position,

This course 18 divided into twé parts, This is Unlt
One which covers (1) Regulations, (2) Navigatioral Equipment,
(3) The Marine Compass and Piloting.  Unit Two 1s concerned
with the practice of offshore navigation including an

introduction to celestlal navigation.




INTRODUCTION (Continued)

The student navigator should understand that his
profession is really learned at sea and not in the class-
room, His real classroom 1s the water. This course 1s
his preparation for the life-time study of a profession that

has interested men for thousands of years.
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PART I RULES AND REGULATIONS
LESSON 1
EQUIPMENT REQUIRED BY REGULATIONS

When we look at the equlpment of a well found vessel we
see fire fighting equlpment 1is considered to be most important
(See table appendix "B"). This is because fire 1s the great-
est danger to the sallor. The best way to fight a fire 1s
to prevent 1t or to fight 1t before it starts. The equipment
regulations censider fire prevention by requlring vents and
flame arivestors. There are several rules of good practilce
in fire prevention which we will take up at this point,

These rules glve the operator of a vessel some definlte
things he can do to prevent filre.

1, Inspect frequently all fuel lines for leaks which
may allow an accumulation of fumes in bilges or other places
where an explosion can occur. A spark from an englne or an
electric switch sometimes 1lgnites such fumes.

2, Install and frequently lnspect flame arrestors on
gasoline engines as required by the reéulations. Only an
approved type should be used.

3, Inspect frequently all fuel tank vents to be sure

that they are clear and are providing proper ventllation to

the tanks,
Iy, Inspect all electrical grdunding of fuel tanks and

other equipment in the vieinity of fuel and englne spaces.
It 1s important that all metal as well ag electrical equlp-

ment be grounded so that statlc sparks and arcing can be

ellminated as a fire hazard.




5. As a standard procedure, vent the engine and bilge
spaces using power blowers or natural vents or both for at
least five (5) minutes prior to starting engines or motors
to get rid of fumes which may have accumulated in these
spaces. Refueling time 18 an especlally dangerous operation
ag far as fire is concerned. Care must be taken to vent
compartments during and after fueling to prevent the accumu-
lation of fumes.

6. Any spilled fuel must be flushed down before getting
underway from the fuel dock. In this same connection 1t must
be remembered that a clean ship 1s a safe ship. Rags and
other combustibles must not be allowed to accumulate. Com-
partments where gear 18 stowed must be frequently inspected

to be sure that fire hazards are not present.

Fire prevention must be practiced and conducted before
the fire starts. Once lgnition takes place we can only
fight the fire; 1t 1s too late for prevention.

Fire fightiﬁg equipment is probably the most important
thing ahoard a vessel because, as we sald before, fire 1s the
greatest danger to the sailor. Fire extingulshers mist be of
the approved type and number and mugt be malntained and
inspected to lnsure their usefulness. They must be kept
where they can be reached quickly when needed and where they
will not be cut off by & filre. Built-in fire fighting equip-
ment operated by a remote control 1s excellent because it

allows the fire to be fought with a minimum danger of

personal injury.
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It 1s Important that the boat operator understand that
water must never be used to fight a gasoline, oill, or
electrical fire. Water will only spread the flames in the
case of a gasoline fire and will create short circuits in
electrical installations, especlally if salt water is used.

Carbon dioxide (COp) or foam should always be used on
fires which need to be fought by smovhering. Foam may be
used on & gasoline fire, Water fights fire by cooling--not
by smothering.

Flgure 1 shows several items of equipment besides the
fire extingulshers. These other items of equipment include
life Jackets which must be of the approved type (Kapok or
Cork). The seat cushion type life preserver 1s not standard
equipment as far as the regulations are concerned and may be
carrled as optilonal equipment. ILife Jackets must be
frequently Inspected to be sure that they are serviceable
and stowed where they are readlly saccessible, |

Probably the next most important gear a vessel carrles
is 1ts signaling equipmenf. This includes fixtures such as
running lights and other 1tems such as ships bell, fog horn,
whistle and signal lightr, These items of equipment ere
needed in order that the vessel may make h2r presence and
ldentity known to other ships. The characteristics and
position of running lights as well as fog signals will be
taken up in detall later,

Some 1tems of equilpment are usually found on a proper

vessel which are not actually required by the regulations

5




®

EQUIPMENT REQUIRED
CLASS |l
MOTOR BOAT

S
.

S
L

{
}
4
4
-«
[

~,

IR
¢Z

3
wk ° &




but are highly recomnended by sailors generally. These in-
clude first ald supplies, tools for minor repairs and damage,
flareé, spare equlpment and parts for englnes and communication
gear such as radlo and ship-shore telephone. Also of some
importance 1s proper ground tackle and deck gear.,

It 18 also recommended that the operator supply himself
wlth whatever navigational equipment he may requlre, consider-
ing the type of operation 1in which he 18 engaged. This may
range all the way from the simplest magnetic compass to the

most complete electronlics navigation gear,
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ASSIGNMENTS: LESSON 1

Make a check~off sheet for your own boat to be used
in maintaining her in a condition of prepéredness
for Coast Guard inspection.

a. List all equipment required by the regulations
for a boat of her class and provide cvace for
filling in date of 1inspection.

b. Call this check off 1ist "owner's monthly
inspection report'.

Conduct an informal inspectlion of a boat and write

up a report to present to the class ét the next

meeting.

a, Include in thls report:

‘Date and place of inspection

Name of boat and reglstry number

Name of owner and/br operator

An itemized 1list of equipment required b
the regulations ‘

swopH

b. Describe general condition of the boat you
inspected
Be prepared to report to the class on a marine
accldent of which you have first hand'knowledge.
a. Include in thils reporﬁ:
1. Time and place of accldent

2. Events leading up to accldent
3. Extent of damage and/or injury

| b. How could accldent have been avoided

Make a list of the causes of accldents at sea |
starting your list wlth poor seamenship and going:

into equipment fallures.
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LESSON 2
CLASSES OF VESSELS

In order to understand the lights required on-different
classes of vessels it 1s necessary to first c¢onsider relative
bearings and sectors of visibility of these lights. An
examination of the compass card and bearing cilrcle as shown
in Flgure 2 willl be helpful at this point.

The navligator 1s always interested in direction. He
needs to know which course he 1s steering, what the bearing
of an object is from his ship and the position of his ship
with respect to other ships or landmarks. Courses and bear-
ings are ﬁsually taken from North and may be counted 1in degrees
or in points of the compass.

Relative poéition or bearings are measured from the
ships bow and are usually told off in poilnts much like the
polnts of the compass.

'Figure 2 shows the relatlonship of compass points,
relative bearings and degrees of azimuth measured clockwise
from true north. An examination of this diagram shows that
the compass points and relative bearing points'both number
thirty-two (32) and that the relative bearing points take
their names from the parts of the ship namely bow, stern,
starboard side, and port side.

When facing the bow the starboard side 1s on the right
hand and the starboard beam 1s beyond the right hand. A
1ight seen off the right hand (or the starboard side of the
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vessel) 1is sald to be "to starboard" and one to the left is
sald to be "to port.," The direction directly perpendicular
to the ship's keel 18 called by the name "beam" because the
vessel's deck beams 1lile in that direction, and is designated

- as "starboard beam" or "port beam" depending upon which side
1t 1lies.

From starboard bow to port bow is said to be the bow
sector. From starboard bow to starboard quarter is called
the starboard beam sector. The quarter sector is that sector
which lies between the starboard quarter and port quarter.
These four sectors are divided into the 32 points already
mentioned. Examining figure 2 we see them as follows: from
ahead to abeam and from astern to abeam (one point on the
starboard bow, 2 .points on the starboard bow, 3 points on
the starboard bow, broad on the starboard bow, 3 points
forward of the starboard beam, 2 points forward of the'star-
board and so on).

The 32 compass polnts we see take :thelr names from the
four cardinal parts; North, South, East and West. The
expression "boxing the compass" 1s the term applied to naming
the 32 points of the compass starting with North and moving
around in a clockwlse direction, The geaman ldentifies compass
points with relatlve bearing points and with degrees of
azimuth [also shown in figure 2) he knows that the 360° of
azimuth divided by the 32 compass points equal) 11.25° or
eleven and one fourth degrees to the compass point. Boxing

the compass 1s a basic skill of the sailor.

11
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Now that we understand relatlve bearings we are ready
to study navigation lights. These lights tell other ships
our position and by them we are able to know how another
vessel 1s headed and so we can tell if a colllsion might
occur.

Figure 3 shows the sectars of visibility of lights.
We see that the red and green silde lights are visible through
ten points--that is: from dead ahead to two (2) points
abaft the beam on either side and the stern light is always
a 12 point 1light while the masthead 1light and range light
may be either 20 or 32 point lights depending upon the type
vessel and the operating clircumstances.

Inland rules apply generally inside a line marked by
the positlon of seabuoys along a coast as l1llustrated in
figure 4. Figures 5, 6, 7 and 8 show cases of vessels
operating under inland rules and the lights they are required

to carry.

12
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20 Point Range Light

/"
SECTORS OF VISIBILITY=OF LIGHTS

20 Point white After Range L.ight
Visible 5 Miles. |5 ft. Above
FWD. Range Light.

20 Point White
Forward Range

10 Point Red 8 b
oint Re . Min.
12 Point White Green Side Lights 40 Ft. Max.

Stern Light

TANKER
( Power vessel over |50 ft)

12 Point White Light
20 ft. Above Gunwale
if Over 40 Gross Tons

Red & Green
10 Point Side Light
3ft. Below Forward

hite Light
12 Point Whit w v

Stern Light

TRAWLER RUNNING WITHOUT NET IN TOW

20 Point White Light
Visible 5 Miles

9ft. Above Gunwale
Red & Green

IO Point Side
Lights

MOTOR BOAT LESS THAN 40 GROSS
TONS

LIGHTS COMMONLY SEEN IN INTERNATIONAL WATERS.
Fig. 3

12 Point White
Stern Light
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Not L.ess Than
Breadth Above Deck

20 Point White
After Range
Light
(Optional)

20 Point White
Towing Lights
Six Feet Apart
Visible 5 Mi.

Red & Green
{0 Point Side Lights

12 Point White
Stern Light

SEA GOING TUG WITH TOW ASTERN LESS THAN 600’

(If Tow Exceeds 600, And More Than | Vessel Is Being
Towed, 3 White 20 Point Towing Lights Are Carried.)

' Tricolor Red,White
And Greew Light At

Least 8 Above 32

Point White Light.

12 Point Whjte
Stern Light

Shows Aft,

TRAWLER TOWING NET ASTERN




We see in figure 4 the boundary line between inland and

international waters.

This line generally runs through the

outermost chains of buoys along the coast.
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Figure 5 shows lights required under inland rules on
motor boats. First we see that the class 1 as well as
class A boats, that 1s less than 26 feet in length, carry
forward a red and green comblnation light and aft a whilte
32 point light that the class II motor boat, that is from 26
to 40 feet, carries in addition to the red and green side
1ights, which are always 10 point lights, 2 white lights, one
forward being a 20 point lighty and one aft which is a 32
point light. The class III motor boat which 1s 40 to 65
feet in length carries these same lights; that 1s red and
green 10 point lights to port and starboard and the white
20 point light forward the white 32 polnt light aft.

W 32 PT
RBG COMBINATION R&G COMBINATION

= st
Z S Ve M [ A
. W~ i
o ——— ' _ - > —‘\.__.- —————a .
S~ m_"‘ — A~ J—— N - —
———

OUT BOARD MOTORBOAT 26 FT. CREW BOAT

Class A and Class 1 Motorboats
(Less Than 26 Feet)
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W 32 PT
';Ci-":‘ 6 10 PT W 20 PT 1(
. .i_ R 10 PT
™ «\2\\.__%{—- W20PT SO
/S 7/ T g T =
—~— — —— e ;__/-~:>~___>\-~. S e \ ’:.-/:‘\\-:\/__.\_.
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36 FT. CREWBOAT 38 FT. LUGGER

-

Class 2 Motorboats (26 to 40 Feet)

50 FT. PUSHER TUG (Without Tow)

63 FT. WORKBOAT

class 3 Motorboats (40 to 65 Feet)

Flgure 5. Lights Required on
Motorboats in Inland Waters

pe 6 shows the lights required by motor vesgsels in
We see the 68 - foot fishing boat underway and

e same lights. Not the same range

Figu
inland waters.
the tow boat both carrying th

of visibility etec.
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Figure 6. Lights for Motor Vessels in Inland Waters

In Flgure 7 we have the tow boat under inland rules,.
We see the tug pushing a barge ahead carrying two lights,
elther two 20 polnt llghts one above the other or two 32
point 1lipghts one above the other. These lights 1f they are
20 point lights must be carried forward and 1f they are 32
point lights must be carried aft. Elther set of lights may
be carrled, elther the 20 polnt llghts forward or the 32
point lights aft. If the 20 point lights are carried forward,
and the vessel 1s pushlng the barge, two 12 polnt amber lights

are carrled near the stern.

W 20 Point 0t W 32 Point
Red

10 Point 12 Point

” &Ambcr

p— St Y ——
-tﬁf:;::k“::::kj%_;;~ff>

TUG PUSHING BARGE AHEAD — INLAND RULES. OPTION 1 - TOW LIGHTS FORWARD.
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TUG PUSHING BARGE AHEAD = INLAND RULES. OPTION 2 -TOW LIGHTS AFT,

Figure 7

In Figure 8 we see a tug towing a barge under the inland
rules and we see that this boat carries three lights one above
the other, if they are carried forward they must be 20 point
lights, 1f they are carried aft they must be 32 point lights.
Now this tug boat if it were operating under international
rules would carry the two lights if the tow was less than 600
feet in length and three lights when the tow is more than 600
feet 1n length. The reason for the difference 1s that a tug

in the open sea will never be pushing as is possible in inland
S0+ W 32 Point

waters.
Red

W 20 Point ?
ii{:,topmm
A — T T M

x—«a—\ “
—— - s T

TUG TOWING BARGE ON HAWSER - INLAND RULES - OPTION 1 -~ TOW LIGHTS FORWARD.

e A
70+

_;&;}w 32 Point
?6?’0int <,)~.
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’
Q
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TUG TOWING BARGE ON HAWSER - INLAND RULES - OPTION 2. TOW LIGHTS AFT,

Filgure 8. Lights for Tug Boats
in Inland Waters
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In Figure 9, we see the trawler, thils trawler 1s draggling
a net under international rules. It 1s carrylng no side 11ghts,
a 12 point stern light, a 32 point white light, and above that
a three colored light that shows green to starboard, red to

. port and whlte forward

AN

»k TRICOLOR LIGHT

6 FT ABOVE

2 WHITE LIGHT

2 \PT WHNE STERN

~  LIGHT
.O
" DR o R o o S
S~

'

LIGHT SHOWS GREEN
RD 8IDE

12 POINT WHITE
STERN LIGHT

Figure 9, Trawler Dragglng Net Astern, International Rules
19 '
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In Figure 10, we see the trawler running without the
nets, there she carries the lights of her class, the 20

point white light at the mast, the 12 point stern light, and

the 10 point side lights.

!\\
20 '\-\ White Range

\ight, 20t Above
Gynwale

10 Polnreen Light ,‘ 0 Point ReY, Light

’

M
o “Piﬁiflﬁisléi?“‘EEZS“’J’

2 Point thi're Stern
Light

Figure 10. Trawler Running Without Net
Astern International Rules
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In Figure 11, we see examples of vessels at anchor,

under 1nland and international rules. The vessel at anchor
must display anchor lights by night and a anchor signal by
day. The anchor signal by day is a black ball displayed well
above the deck in the forward part of a vessel so that it may
clearly be seen by other vessels. If the vessel is over 150
feet 1n length 1t carrlies two white 32 point lights, the
forward being higher than the one aft and if it is less than
150 feet in 1ength, one white light forward. Also in Figure
11 we have an 1llustration of a trawler operating in inland
waters. Because 1t 1s usually operating at low speed, it
does not carry the side lights or three colored lights as

In international waters, but rather carries only a red light
above a white light both visible through 32 points. There
1s an 0ld saying among sallor men, when they see red over
white, 1t means fishing at night. This is useful to one

who 1s tfying'to learn or to remember what these lights

mean,

—@% Red 32 Poini
White 32 Point Light Six Feet Apart

—Oll= white 32 Point

White 32 Point Light E ’
. o0 0 .

Oi“/._/\w_/_’\'w\,&

\_’.:\ _§ | e S - = L S ST

- - —,-.;.4:"""; P A Y S

L

!
by

-3
:q";—r..

VESSEL OVER 150 FT. AT . ANCHOR I[N
INTERNATIONAL WATERS

( Under ISOFt. the forward light only _ TRAWLER IN INLAND WATERS
is carried)
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Black Ball
2 FT. in Diame€te

. pam ~—~T
J D ‘) -~ \GJ\

VESSEL AT ANCHOR IN INTERNATIONAL WATERS
( Not required of vessels under 65'in inland waters )

Bosket in Fofw
Rigging

D»‘.Y-MARKE‘R DISPLAYED BY TRAWLER IN (INTERNATIONAL
WATERS

Figure 11
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ASSIGNMENTS: LESSON 2

I. Construct a table similar to the one shown in
| appendix "B" gilving equilpment required and recommended
for vessels by classes.

II. Draw a dlagram to show how the lights of a 200 ton
steamship would appear to you 1f she was crossing
your bow from port to starboard.

III. Make a 1list of lights and lanterns that should be
part of the equlpment of a class 3 crew boat engaged
in transporting personnel from Morgan City to a
drilling rig 20 miles south of ship shoal 1light.

IV. braw a dlagram showlng the lights of a class.3 crew
boat as seen from off her port quarter,

V. If the boat in assignment IV above were belng over-
taken by a class 1 vessel how would this vessel's
. lights appear to the overtaken boat? Show by
drawing.,

23
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LESSONS 3 & 4
RULES OF THE ROAD

The "Rules of the Road" are designed to define right-of-
way and avold accidents. The rules define burdened vessels
and privileged vessels, and the General Prudential Rule states
that they are not to be construed as relieving a skipper of
his responsiblilities to avoild collision. If you are a privi-
leged vessel 1n a dangerous situation you must carry every
effort to avold collision or damage even though you have the
right-of-way. The statement, "he had the right-of-way"
doesn't look well on a tomb stone. It should be emphasized
that righﬁ-of—way 1s based on the abllity of a vessel to

glve way, for example:

A sailiné vessel has the right-of-way over a motor
vessel except if 1t happens to be overtaking the
motor vessel.

A vessel wilth a tow or a trawler both nets down has
the right-of-way over a vessel wilthout nets, that
1s, free to glve way, except of course if it is
the overtaking vessel. |

A vegsel not under commandj that 1s, suffering a
break down,.must be avolded by other vessels which
are able to give way.

A vessel 1in a channel has the right-of-way over a

vessel crossing a channel.
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Figure 12 illustrates what we commonly refer to as the

danger zone. That is the area relative to our vessel from
dead ahead to points abaft the starboard beam. All vessels
approaching from thls zone have right-of -way. Conversely she
has right-of-way over vessels in any other position, to port
or astern. (Generally three conditions of right-of-way exist;
(1) they are the meeting sltuation, where two vessels are
meeting one another; (2) the crossing situation where two
vessels are on courses which lead one to cross the bow of the
other; (3) the overtaking situation where one vessel approaches
another from astern. We will take up first the meeting

situation..

VN
[=02

/

DANGER ZONE
FROM DEAD AHEAD TO TWO

/ POINTS ABAFT STARBOARD BEAM.,

ALL VESSELS APPROACHING
FROM THIS Z2ONE HAVE RIGHT OF WAY.

/

Figure 12
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as shown in 1lllustration A oI igure 13.
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A — VESSELS MEETING "HEAD TO HEAD. EACH SOUNDS ONE SHORT BLAST AND
ALTERS COURSE TO STARBOARD.

B —VESSELS ON OPPOSITE PARALLEL COURSE TO STARBOARD OF EACH OTHER
INDICATE INTENTION TO PASS STARBOARD TO STARBOARD BY EACH
SOUNDING TWO SHORT BLASTS.

C —WHEN A VESSEL DOES NOT UNDERSTAND THE INTENTION OF ANOTHER THE
DANGER SIGNAL — FOUR SHORT BLASTS ARE GIVEN.

D —VESSEL APPROACH|NG"BLIND" BEND SOUNDS ONE PROLONGED BLAST TO
WARN OTHERS OF HER APPROACH.

E ~OVERTAKING VESSEL DESIRING TO PASS TO STARBOARD OF VESSEL AHEAD
SOUNDS ONE SHORT BLAST. VESSEL AHEAD ANSWERS WITH ONE SHORT
BLAST TO GIVE CONCENT BUT ANSWERS WITH DANGER SIGNAL IF IT IS
NOT SAFE FOR VESSEL ASTERN TO PASS.

F -~ OVERTAKING VESSEL SOUNDS TWO SHORT BLASTS TO PASS TO PORT OF
VESSEL AHEAD.

G -~ VESSEL WITH HER ENGINES GOING ASTERN SOUNDS THREE SHORT BLASTS.
H —VESSELS BACKING OUT OF SLIP SOUNDS ONE PROLONGED BLAST.

O

NOTE: A"SHORT "BLAST IS ABOUT ONE SECOND DURATION.
A "PROLONGED" BLAST IS FOUR TO SIX SECONDS DURATION.,

SIGNAL TO DRAW BRIDGE IS THREE LONG BLASTS, IF THE DRAW
IS READY TO BE OPENED THE BRIDGE ANSWERS WITH
THREE BLASTS, IF NOT, FOUR BLASTS.

Figure 13 Page 26
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Generally the procedure followed is that each ship will

alter course to the right so as to pass port side to port
side. Unless, that 1s, they are already far enough over as
in illustratlion B of figure 13 to pass safely starboard to
starboard without altering course. If either vessel is in
doubt as to the best procedure to follow, then four (4) short
blasts, the international danger signal should be given as
shown in figure C of flgure 13. Also shown in this illustra-
tion are the whistle signals to be used, one blast altering
course to starboard passing to port, and two blasts if slter-
ing course to port in passlng starboerd to starboard as
in 1llustration B in figure 13.

Now in the case of a crossing situation, 1if two vessels
are approaching one another so that the track of one will

cross the track of the other then the right-of-way rule as

1llustrated in figure 12 applies. The ship that has tﬁe

other to starboard must glve way, the shlp that has the other
to port has the right-of-way and should maintaln course and
speed except in an extreme emergency when maneuvering to avoid
colllision is réquired. It should be emphasized that the
burdened vessel must relleve the situation by changing course
or speed where as, the privileged vessel 1s obligated to
maintaln course and speed unless an extreme emergency arises.
Here we see an application of the slde lights, 1f you see a
ship's red side light, then he would have to be in a position
to your starboard and he would have the right-of-way. This
rule 1s consistent with the illustration shown in figure 12.
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The overtaking situation as 1llustrated in 1llustration
E and F of figure 13. In any case a vessel belng overtaken
by another has the right-of-way. It is the duty of the
vessel which 1s overtaking the other to request permission
to pass by blowing one blast if she desires to pass to star-
board and two blasts 1f she desires to pass to port. The
vessel being overtaken, then, if she agrees will reply with
like signal, 1f one blast has been blown and she agrees to
permit the overtaking vessel to pass to starboard, then she
will answer with one blast, 1f two blasts have glven request-
ing permisslon to pass to port; and the overtaken vessel
agrees to thls procedure then she will reply with two blasts.
Under no circumstance shall the burdened vessel pass until
the privileged vessel answers its whistle slgnal. If the
privileged vessel (overtaken) disagrees with the proposal of
the burdened vessel then she should glve the danger signél in
reply at ﬁhich time the burdened vessel may request permission
to pass on the other slde. Answering one blast with two or
two blasts with one 1s expressly forbidden in the "Rules of
the Road" and places the offending vessel liable,

There are several other whistle g8lgnals 1llustrated in .
figure 13; (1) one long blast for a vessel in a channel pound-
ing a bend to warn vessels which are out of sight around the
bend that he is approaching, (2) oneqlong blast for a vessel
leaving a slip or dock to warn vessels in the failr-way that

28

| ERIC

Full Tt Provided by ERIC.




he 18 leaving his anchorage or mooring and entering the
fairway. (It is important to note that this is not a right-
of-way signal and no passing silgnals may be exchanged until
the vessel entering the falrway 1s clear of the 8lip or
mooring.) Three (3) blasts illustrated in illustration G
on figure 13 indicate "My Engines are goiné astern",
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ASSIGNMENTS: LESSONS 3 & 4

Draw a dlagram showing a vessel being approached by
another in a:

a. Meeting situation.

b. Crossing situation.

¢. Overtakling situation,

Indicate in each case the privileged and burdened
vessels and the signals (1f any) to be used by each.
State the General Prudential Rule.

Why do inland and international rules sometimesg have
different provisions for the same situation?

What dées "DANGER ZONE" mean as applied to the
sltuations described in the first agsignment,

Make a chart éhowing types of lights and kinds of
vessels which are required to show these llghts,

Show by drawings how the lights of the burdened and

privileged steam vessels will appear to each other
in; |

a., Crecssing situation,

b, Overtaking situation.




3

LESSON 5
RECOMMENDED EQUIPMENT TO BE CARRIED ON SMALL CRAFT

Equipment requirements for pleasure and commercilal
fishing motor boats are shown in flgure 14, by classes, The
regulations provided for certaln items which must be carried
on board, such as; life saving equipment, navigation lights,
running lights and so on. The boat operator, however, needs
to provide himself with additlional items of equipment in order
to make his voyaging comfortable and safe, He should have
certain spare parts on board; such as, spare navigational or
running lights, an extra fire extingulsher or two, extra life

Jackets, signallng apparatus for emergencles and so on,

EQUIPMENT REQUIREMENTS FOR PLEASURE AND COMMERCIAL FISHING MOTORBOATS &

Y auinment Clhass A Class 1 Clan) Clhanl
0
wip 0 ¢o less than 16 feot 16 to less than 26 foot 26 (0 Jess than 40 feet 40 $0 0ot moke than 65 feet
Whistlo leceencavecasseconnss NONC.vreetevrrvesresaccaacsens 1 hana-, mouthe, or power-oper- | 1 hand-, or powor-opsrated, au- | 3 powor-oparatod, asudible at loast
atod, AUIbI 1 loast 5% milio. | - diblo At fesst § o el R iy, Foratoss
Boll.icoreereosovecsseavanen NONB..ccereeseravnnenemvenncss NONC.vreseeeneasese cncenssanee 1 which produces, when struok, & clear ball-like tone of full round
charaoteristios,
Litesaving devices?......... 1 approved life presorver, buoyant vest, ring buoy, or buoyant cushlon for each pérson on board....| 1 n%rowl ll& prossrver tn
butoy for ench person on o
L S
3 Flamo arrostord..ceccnaceans. 1 approved on each, carburetor of al) gasoline engines installed after Apr., 25, 1840, oxcept outboard motors,
ontiation..cu.ceue. vesensus At least 2 ventilators with cowls or equivalent capable of removing gasos from the bilges in engine and fue) tank compariments of boats
v constructed or d%cked alter Apr, 23 1940, using gasoline or othm‘-‘ ucl of & flashipoint less than 110* ﬂ. b
Fire extioguishers 3, .eeeeee.| ADY 0n¢ of the following types of uxtinguishors: Any two of the follow.1g ¢ Any (hree of tha following ¢
' ¢ yl tlunn varorumg ﬁqg&o ' of extingulshers; 1 Lpe of patingulghoers: Tpe
134 gallon foam ) Qum vuroruln: Hquld t‘um varorltlnl liquid
4 pound COy 134 gallon foam 8 mallo m
;qpound dry chemical 4 pound COy ung Oy
g'% mqot:'uod an ploasure outboard motorbonis of open con- 4 puund dry chomloal und dry ohemical

) Commercial fishing motorbonts may carry u‘nr of these specified devices,
3 Comamercinl fishing motorbunts may curry in li
3 Those vessels which are fitted with & fxed fire oxtinguishiog system in the machinery space may dispense with ops (1) of the required fire extingulshers,

ou of this specified equipment preseribed wooden life floats,

h 4

Figure 14
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The well equipped boat should have a satisfactory anchor,
as well as a spare anchor, thls anchor should be secured with
chain or cable strong encugh to hold in the most severe
conditions, and should be of a size sufficieht to hold the
vessel in adverge weather and anchoring conditions. The
Qperator should have some gear on board with which he can
improvise a sea anchor for holding this ship's head up to
the wind in the open water. |

The navigatlon department must not be neglected in the
well equipped boat. The operator should insure that he has
adequate working space such as a chart table, on which to
do his navigation plotting; he should have navigation instru-
ments such'as; dividers, parallel rules and so on besides a
complete kit of charts for the area in which he 18 operating,
and should have a reliable compass, time plece, and radio.
The radlo can be used for communications as well as for
direction finding and obtainling navigational information.

He should have publications such as light 1ist, time tables
and other publications which will give him the navigational
1nformat1$n he needs,

The well equlpped boat should be adequately'provided
with pumps., These: pumps generally are of two classes, filxed.
pumps which are bullt into the vessel for pumping out bllges
or other speciflic locations on the vessel, and portable pumps
which may be moved about and also avallable for use in render-
ing assistance to other vessels, he shauld have lines, boat
hooks, and other items of deck equipment which cannot be over

looked by the c¢onsclentlous shipper.
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The equipment of a well rounded engine room must include
spare parts for the machinery as well as tools for making
repairs. The extent of tools and spare parts carried on a
vessel should be consistent with the ability of the‘crew to

, use those spares. A typlcal fishing boat for example should
- carry spare Injectors, but would not be expected to carry
guch things gs a spare crank shaft; because the replacement
of such a part would be difficulf if not lmpossible to accomplish
at sea.

The skipper should provide himself with signaling equipment
such as; flares, flags, some sort of a blinker or flashing
light signaling device together with the information necessary
to make use of these items. And not to be neglected of course,
1s adequate first ald equipment. Some reputable physician
gshould be consulted by the boat owner as to what items his first
ald kit should contain. Generally speaking the items to be
carried will depend upon the length of the crulse and the -
possibility of 1llness among the crew members,

Chapmans, Piloting, Seamanship and Small Boat Handling,
page 102 shows the three anchors which should be carried
aboard the well equipped vessel. This table givén shows the
welght of anchors recommended pre foét of boat length. Generally
the requirements are for three anchors, a small kedge anchor,
which i3 an auxiliary, ‘the service ahchor which 1s the one
usually used and the heavy spare anchor which is stored away
not for immedlate use but never the less maintained in readi-

ness, accesslible so that it can be broken out and bent on for

emergency use.,
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ASSIGNMENT: LESSON 5

I. Make a list of slgnaling equipment on your (or some other)
boat. Put down the items in order of lmportance as you
would buy themn.

IT. Make a 1list of navigational and plotting equipment to
include everything you would want if you were fitting out
a new boat of the (a) trawler class (b) crew boat class,
III. If you had a diesel main engine what are the three most
important spare parts you would want to carry? What
tools?
IV. In addition to;
a. Ground tackle.
b. Mooring lines.
c. Fishing gear (on trawler).
What other items of deck equipment would you recommend

for a boat of 65 feet?
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PART II AIDS TO NAVIGATION
LESSON 6

BUOYS AND MARKERS

Figure 15, shows the familiar sea buoy. This is the
sallor's friend which shows him (1) where the safe water is;
(2) where the dangerous water is and (3) the way to his home
port. There are many types of buoys and they serve many
purposes. They mark channels and falrways; they mark safe
water; they mark fair approaches to harbors and other areas
where sallors desire to go; they mark anchorages; they mark
dangers to navigation, such as, rocks and wrecks. The

sallor needs to be familiar with these buoys and markers,

[ it —— e -

Station buays, colared the
some os regulor aqids, are
placed alangside lightships
and importont buay staticns
to mark them in cose the
regulor aid is carried away.
Lightship station buays bear
the letters LS obave the
initials of the station. In
the illustration, o spor
marks the station of the
combination light and bell
buay. Cans ond nuns are
alsa used os station buays.
Nate sow teeth an guards
designed ta rut the tawing
hawser of tugs if fouled by
o taw, thus preventing dom-
age to buay
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Figure 15
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Illustrated in figure 16 are the buoys generally to be
found in the waters of the U.S.. The characteristics of the
lights when the buoys are lighted and the shapes of the buoys
a3 well as their color is 1indicated.’® These buoys cbme in
geveral different shapes. First 1s the lighted buoy, such
as that shown in figure 15, and 1llustrated in figure 16.

The lighted buoy may be red or black depending upon which side
of the channel it 1s on or 1t may be comblination white and
black or even red and black, depending on where it is used.
The unlighted bell buoy and the whistle buoy are also definite
shapes, Then there 1s the can buoy, the nun buoy and the

spar buoy, generally in marking a channel the can buoy will

be used on one side and the spar buoy on the other, or the

can buoy on one gide and the nun buoy on the other, sometimes

spars will be used on both sldes. These buoys are designated

on the chart by the letter "C" for can "S" for Spar, "N" for

nun, so by looking at the chart the sallor can tell what type
of buoy to look for. These buoys ag already mentloned are in
different colors. If in a channel enterlng port, the. red
buoys will be to the right and the black buoys will be to

the left. When leaving port in a channel the black buoys
kept to the starboard hand. The combination black and white
buoy means mld-channel or mid-fairway and 1t may be passged to
elther side whether 1t~b§ a lighteda-~buoy, can, spar, or nun
if 1t is palnted in black and white vertical stripes then

1t may be passed to elther side. A Junction buoy is painted
in black and red horizontal stripes. This buoy marks thé
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place where two channels come together. It also may be passed
to elther slide. Besides these there are a number of speclal
buoys which are illustrated in figure 16. At the bottom of
the page we see the striped special purpose buoy which may

be used to 1ndicate some speclal position described in current
salling instructions or in notices to mariners. Then there

1s the familiar yellow quarantine buoy, which indicated a
quarantine anchorage and 1s used by ships awalting permission
to enter port. The white spar 1s the anchorage buoy; the one
with the black band indicates a fish net and the one with the
green top lndicates a dredge. These buoys apply to interna-
tional waterg and channels, entrances to harbors and so on,
but are in general use. There are however a set of specilal
buoys which are illustrated in figure 17, (buoys are markers
used in marking the intercoastal waterways.) These buoys and
markers have the same coloring system, réd and black, as the
other buoys previously covered, with the exception that each
one has a yellow border or top to indicate that 1t is an
intercoastal waterway buoy or marker, You wlll notice in
flgure 17, that the can buoy has a yellow top, the spar buoy
has a yellow top, the nun buoy has a yellow top and the
beacon or targets have a yellow border, this i1s the designaﬁing |
and 1ldentifying figure of the intercoastal waterway type

markers.
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UNITED STATES COAST GUARD
BUOYAGE OF THE UNITED STATES

Significance of Shapes, Coloring, Numbering, and Light Characteristics
Symbols shown adjacent to Buoys are those used on Charts to indicate such Aids

—
LATERAL SYSTEM
PORT SIDE MID-CHANNEL STARBOARD
Entering from Seaward) Marks Mid (fl““ﬁn‘ from Seaward) (Entelrtinl from Suswll.]l)’g

M::rk: cﬁ?,?.'i?ﬁigfa cha‘:x'xtx’ell,l.md ob- | Coler: BLACK AND WHITE VERTICAL STRIPES M&r(kil starboard side of channels

o P b oh must be passed | Nymbering: NONE. May be lettered and obstructions which must be
Color: BLACK Shape: NO SHAPE SIGNIFICANCE Color RED .
Numbering: ODD. (Doss not apply | Color of Lights: WHITE ONLY Numbering: EVEN. (Doeanot s Iy

to Mississippi River System) Light Phate Characteristics: to Misaissippi River System) PP
Sl;’-po: CANa(Light%d buoyi.llound SHORT-LONG FLASHING Shape: NUN. (Lighted buoys, sound

-l‘;:g;'.iﬁﬁﬁ :x‘):ze)uoy-, Ve no R buoys, and spar buoys have no

shape significance)
Color of Light: WHITE OR RED
Light Phase Characteristics: (Does
not upp)ly to Mississippi River

Color of Light: WHITE OR GREEN

Light Phase Characteristics: oes

not -p;ﬂ.v to Missinsippi River
141}

Syste System
FLASHING FLASHING
[ = = =« = | [ =« o« o« a |
OCCULTING OCCULTING
o — — — — ) o — — — — ]
QUICK FLASHING QUICK FLASHING
([ sssssunasnrmans

Marking important turns, wrecks,
otc., wlfonp:uﬁcuhr caution is
required.

(s emnsassssnnnaa]
Marking important turns, wrecks

etc., where particular caution is
required.

Can

== () g

Marks junctions and obstructions whi be ed
gt:éue(ifo. P‘rlo‘fn?u:l cha:nol'i'l ig%i?:t,.d bg‘;:lor%l}

an

Color: RED AND BLACK HORIZONTAL BANDS

Numbering: NONE. May be lettered

Lighted SIIB‘K&:DCAN OR NUN ACCORDING TO COLOR OF TOP
) . (Lighted buoys, sound buoys, and spar

have no shape aignificance)
Color of Lights: WHITE, RED, OR GREEN
Light Phase Characteristics:

JUNCTION
8 (Entering from Seaward)

b

/ INTERRUPTED QUICK FLASHING
' °s T e
°c 'ﬁéf
Can Spar ‘ Spar Nun
’ : ’
® pru ~“Lighted * sru
~ ~ Whio.ro tgcfomd Ah)wl Where ix.)rgm channel -
Unlighted Bell the topoont band s BLACK  the topmost band ie RED Unlighted Bell

¢

® wHISTLE

_Unlightod Whistle

~__________BUOYS HAVING NO LATERAL SIGNIFICANCE
Color: AS SHOWN. Numbering: NONE. May be lattered, Light Phase Characteristics: Color of Lights: ANY EXCEPT RED OR GREEN
FIXED FLASHING OCCULTING

4

® wwisne

iy s ; ’ o}y

orange * * ¢ ¢
N L Lo s Lo
s¢ Quarantine Anchorage Anchorage Fish Net Dredging
The significance of shapes, colors, numbers and light characteristics in the Unitsd States buoyage system.
Figure 16
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TYPES OF AIDS TO NAVIGATION
INTRACOASTAL WATERWAY

REAR

WHITE OR GREEN LIGHTS,

FIXED OR FLASHING

|

SPECIAL
(8)
CAN
3U0Y

borelarr 2] b

RANGES

ROUND,
OVAL OR
DIAMOND

SPAR
BUOY
2nd.-4th.
Class

DAYBEACONS

Pointer | Daymark

Supporting Structure may be

A“l.’" ; All L]

5

3 PILE
DOLPHIN

® Fl 2sec '95"

SLATTED, PILE
STRUCTURES

@ FIG Gsec “'I7" @ F'9"

painted White or Aluminum.

SKELETON
STRUGTURES

Daymark (shown dotted )
added where neaded.

Border and number on
Daymork where used.

@ o

PO

RT °

ide of channel (Black with Odd Numbers) entering from north and east and
traversed to south and west respectively.

REAR

L

I‘\.

\I/
&
I ~

RED
LECTOR

REF

e\

WHITE OR RED LIGHTS,
FIXED OR FLASHING

east and traversed to south and west respectively.

k PR \
Feny - [T | |
SPECIAL|RANGES! SPAR DAYBEACONS 3 PILE SLATTED, PILE SKELETON
(S) ROUND, | BUOY | Pointer | Daymark DOLPHIN STRUCTURES STRUC&;I;'.URES
NUN OVAL OR |2nd.~-4th. °°’d"3°2" ‘;how,, d%";d)
BUOY |[DIAMOND| Class Supporting Structure may be painted White or Aluminum. a‘;rd:r;d‘z;;;r.o}m
- Daymork where used
R |.R R R R
" N "12“ ‘ S 1|4|i -~ u4| . 8|||4u H "|4" Au A "6" . Fl 2'.0 "|4" . Fl R 5..& “|2“ ‘ F "6" ‘ F R "|2"
ide of channel (Red with Even Numbers) entering from north and

THE ICW AIDS
ARE CHARACTERIZED BY
THE YELLOW BORDER

Alds te navigation en the Inttatenstal Waterway ace distinguithad by o speciol berder or othar mark painfed yailow, Aids an thi
witarway 410 solacsd and numberad fram notth fa south alony tha Atlintic Cosst and from aast Tu wost an the Guil Cosnt

Flgure 17
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ASSIGNMENT: LESSON 6

List the buoys to be seen in order from SW Pass to
Calcasieu, |

If you left SW Pass at 0800, speed 10 Kn, visibility

4 miles at what time would you except to sight Sabine
bank and what if any other lights would be sighted en-
route? (Give times on all sightings)

What is the meaning of a green buoy? How close may one
be approached?

Describe the difference between intercoastal and

lnternational waterway buoyage.
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LESSON 7
LIGHTS

Figure 18, illustrates the lights commonly seen along
our coastal waters. This 1ight 13 usually on a structure of
some kind, sometimes a tower of concrete but more often a

frame structure as that shown in figure 18.

Figure 18

These lights generally are strong enough to be seen at
great distances. It will be noted in table 8 of Bowditch
(which is included here in figure 19), the distance to the
horlzon, that 1s the distance which an object may be seen at
sea., Thls distance, of course, is determined by the curvature
of the earth énd depends on the helght in feet of the eye of
the observer, above the surface of the water. Looking at
table 8 of Bowdltch figure 19, we see that with the height of
19 feet the observer may see an object five miles away. With
the height of 80 feet, 1t 1s possible to see an object 10
miles away, 8o ag the distance increases the height must be

increased greatly in order to be able to observe this object.
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TABLE 8

Distance of the Horizon

42

Height Nautical Statute Height Nautical Statute Height Nautical Statute
foot miles miles feet miles miles feet miles miles
1 1.1 1.3 120 12. 5 14. 4 940 35. 1 40, 4
2 1.6 1.9 125 12. 8 14. 7 960 35. 4 40. 8
3 2.0 2.3 130 13.0 15.0 980 35. 8 41. 2
4 2.3 2.6 135 13.3 15. 3 1, 000 36. 2 41. 6
5 |26 2.9 140 | 3.5 | 15.8 1,100 37.9 43.7
6 2.8 3.2 145 13. 8 15. 9 1, 200 a9. 6 45, 6
7 3.0 3.5 150 14.0 16. 1 1, 300 41. 2 47. 5
8 3.2 37 160 14. 5 16. 7 1,400 42, 8 49, 3
9 3.4 4.0 170 14.9 17. 2 1, 500 44,3 510
10 3.6 4,2 180 15. 3 17. 7 1, 600 45. 8 ) 52. 7
11 3.8 4,4 190 15. 8 18. 2 1, 700 47. 2 54. 3
12 4,0 4. 6 200 16. 2 18. 6 1, 800 48. 5 55. 9
13 4,1 4,7 210 16. 6 10. 1 1, 900 49, 9 67,4
14 4, 3 4,9 220 17. 0 19. 5 2, 000 51, 2 58.9
15 4, 4 5.1 230 17. 3 20.0 2,100 52. 4 60. 4
16 4, 6 5 3 240 17. 7 20. 4 2,200 53. 7 61. 8
17 4,7 5.4 250 18. 1 20. 8 2,300 54. 9 63. 2
18 4,9 5.6 260 18. 4 21,2 2,400 56. 0 64. 5
19 5.0 5.7 270 18. 8 21. 6 2, 500 57. 2 66. 8
20 | 5.1 5.9 280 19.1 | 22,0 2, 600 58. 3 67. 2
21 5.2 6.0 290 19. 5 22, 4 2,700 59. 4 68. 4
22 5.4 6. 2 300 19. 8 22,8 2, 800 60. 5 69. 7
23 5.6 6. 3 310 20,1 23. 2 2, 900 61. 6 70. 9
24 5.6 6. 5 320 20. 6 23. 6 3, 000 62. 7 72. 1
25 5.7 6. 6 330 20:_8__ 23. 9 _ 3, 100 63. 7 73. 3
26 5.8 6. 7 340 21,1 24, 3 3, 200 64. 7 74. 5
27 5.9 6. 8 350 21. 4 24, ¢ 3, 300 66. 7 75. 7
28 6.1 7.0 360 21 7 25.0 3, 400 66. 7 76. 8
29 6. 2 7.1 370 22.0 25. 3 3, 500 67. 7 77.9
30 6.3 7.2 380 22.3 | 25.7 3, 600 68. 6 79.0
31 6.4 7.3 390 22. 6 26,0 3, 700 69. 6 80. 1
32 6. 6 7.6 400 22,9 26, 3 3, 800 70. 5 81,2
33 6. 6 7.6 410 23.2 26. 7 3, 900 71 4 82, 2
34 6. 7 7.7 420 23. 4 27.0 4, 000 72. 4 83. 3
35 8.8 7.8 430 | 23.7 | 27.3 || 4,100 73.3 84. 3
36 69 7.9 440 24.0 27. 6 4, 200 74. 1 856. 4
37 7.0 8.0 450 24. 3 27.9 4, 300 75.0 86. 4.
38 7.1 8.1 460 24,5 28. 2 4, 400 75. 9 87. 4
39 , 7.1 8.2 470 24, 8 28. 6 4, 500 76. 7 88. 3
40 7.2 8.3 |I__ 480 25.1 | 28.9 4, 600 77.8 89. 3
41 7.3 8 4 490 25. 3 20, 2 4,700 78. 4 90. 3
42 7.4 8.5 6500 25. 6 20, 4 4, 800 79. 3 91, 2
43 7.5 8.6 620 26. 1 30.0 4, 900 80.1 92 2
44 7.6 8.7 6540 26. 6 30. 6 , 9,000 80. 9 93. 1
45 7.7 88 560 27.1 ( 8L2 || 6000 | 886 | 1020
46 78 89 580 27. 6 31. 7 7, 000 05, 7 110. 2
47 7.8 9.0 600 28.0 32.3 8, 000 102. 3 117. 8
48 79 9. 1 020 28.5 32. 8 9, 000 108. &6 124. 9
49 80 9 2 640 28.9 33. 3 10, 000 114. 4 181. 7
50 8 1 9.3 660 _ | 20.4 | 338 | 15000 | 140.1 | 161.3
56 8.5 9.8 680 20. 8 34. 3 20, 000 16i. 8 186. 3
60 8.9 10. 2 700 30. 3 34. 8 25, 000 180. 9 208, 2
66 9. 2 10. 6 720 30. 7 35. 3 30, 000 198. 1 2:8.1
70 9. 6 11.0 740 311 35. 8 35, 000 214.0 24¢. 4
75 9.9 11. 4 760 3L 5 36. 3 40, 000 228. 8 263. 4
80 10.2 | 11.8 780 3.9 | 36.8 || 45000 | 242.7 | 279.4
85 10. 5 12,1 800 32. 4 37. 3 60, 000 256. 8 294. 6
90 10. 9 12. 5 820 32. 8 37.7 60, 000 280, 2 322. 6
95 11, 2 12. 8 840 33.2 38~2 70, 000 302, 7 | 348.4
100 11. 4 13. 2 860, 33. 6 38. 6 80, 000 323. 6 372. 6
105 11.7 18. 5 880 33.9 39. 1 90, 000 343. 2 395. 1
110 12.0 13. 8 900 341 3 39. 5 100, 000 361. 8 416. 5
115 12. 8 14. 1 920 34. 7 39. 9 200, 000 511. 6 580. 0
Flgure 19




Now 1f the observer has a height of eye of 10 feet above the
water and the light that he 1s looking for 1s 50 feet above
the water then he should add the viglbllity for 10 feet to
the visibility for 50 feet. Since the table uses water level
ag zero and the light 1llsts assume a height of eye of 15 feet
some discrepancy may be seen. In other words a light may be
plcked up later than anticipated unless this is taken into
consideration, Taklng another example if the observer is

20 feet above the water and the light 1s 100 feet above the
water then visibility for 100 feet, 11.4 miles, plus visibility
for 20 feet which 1s 5.1 miles equals 16.5 miles, the dis-
tance at which the 1light should appear,

These lights, as a sallor observes them,have various
characteristigs. .Some of them are flashing; that is the
light 1s on for a short period of time possibly a half of a
second and then off fc» a longer period of time possibly as
much as 10 or 15 seconds. Sometimes the light will flash
several times before 1t goes of'f and in‘this case the light
will be designated on the chart as a group flashing light.

A group flashing light may flash 3, 5, 8, 10 times and the
number of flashes will be iIndicated on the chart.

The second characteristic light 1s the occulting light,’
that 1s a light which 18 on for a longer period of time than
1t 18 off. It may be é gingle occuiting light whilch 18 on
for say 8 seconds and off for 2, or it may be a group occulting
light, which 18 off for 3 - 2 second perlods, and then on for

20 seconds. Sometimes a light may alternate, 1t may be a
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white 1light with alternating red flasghes, that is, it will
show white, for example, 10 seconds, then show two quick red
flashes, or three quick red flashes and then show white again
for 10 seconds. Sometimes a light will be flashing, that is
1t will flash continuous, 1T may be flashing white, it may
be flashing green, it may be flashing red, it may flash
alternately red and white. This information i1s gilven on

the chart and the light ma;7 be ldentified from the chart as
well as from the light 1ist by its appearance. The sallor
should famillarlize himself with the characteristics of lights
in the region in which he is sailing, 1f he 18 going into a
strange area, he should flrst study from the chart and the
light list, the lights which willl be encountered on his
voyage 8o that hg will be able to identify them as goon as
they are sighted.

Il
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ASSIGNMENTS: LESSON 7

Using Bowditch table 8 (figure 19) determine the range

of visibility of (use 15' height of eye.)

a. South West Pass light - 1116 (chart)

b. Ship shoal light

c. Sabine bank light

d. Galveston light

e, Baratarila bay light

How fair away could you see each of the above lights
from a 65' mast?

If each of the lights in (1) above were 15' higher how
far would they be visible?

You are tTraveling from New Orleans to Tampa, Florida
along the 10 fathom curve. Make a list of the lights
that will be seen during the cruilse in the order of
thelr appearance.

Make a slmilar list for a crulse from Key West to

Miaml, Florilda.




LESSON 8
CHARTS

This lesson 18 designed to introduce the student to the
nautical chart. The nautical chart is a difficult thing to
construct because what the cartographer or chart maker has to
do 1s try to show on a flat surface such as a pilece of paper,
the surface of the earth which is really round, so in order
to get this round surface into a flat surface, a certain amount

of stretching and distortion is necessary. Several different

methods have been tried to accomplish this, and possibly the

best one 1s the Mercator type projection. This Mercator

type projection 1s derived as shown in figure 20, by wrapping




a plece of paper around the globe and by identifying points
around the globe with points on the piece of paper. In order
to maintain relative distances the paper must be stretched
up and down so that the shape of a given area of land or sea
on the chart, will be similar or close to the shape of the
land mass or water area as 1t actually exists.

Another type of projection 1s shown in Figure 21. This
1s the polyconic type of projection and a map so constructed
appears in Figure 22, This is a map of North America and it
will be seen that the shape of the map here produced is similar
to the shape of the actual land mass as 1t lles. Now if
the 1lllustration in Filgure 23 1s compared with Figure 22
1t will be seen that the Mercator projection stretches out
the northern latitudes, Canada and Alaska in Figure 23, are
out of shape or enlarged from their true size as compared
with Figure 22. In spite of this fact the Mercator projection

is the best navigational chart for most purposes because

c.

-8

Figure 21
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North 1s still North and South is sti1ll South on a Mercator

projection, whereas, 1n the polyconic projection directions
are changed and the navigator of course 1s primarily concerned
with directions.

A third type of projection 1s the conic projection, an
example of which appears in Figure 24, This 1s a simple
projection in which the map is made by just unrolling a part
of the globe, This 18 not good for navigation but 1s good
for purposes of discussing the distances and positions of

land masses with respect to each other

A SFN
B B

N ‘ﬁ '?ﬂn
S oare

150'E oﬁx'S o \\?l‘r;:“‘}; i 30°E
g8 e sy

~A simple conic map of the northern hemisphere.

Figure 24
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ASSIGNMENTS: LESSON 8

What is the difference between the Mercator and polyconic
proJjections?

Why 1ls the Mercator projection generally used for piloting?
If a boat departs SW pass (Vermilion Bay) at 0900 and

runs on 180°T until 1200 at 10 knots what will be the
depth of water .

If a boat runs from SW pass (Vermilion Bay) for 4 hours

on courte 150°T at 12 knots, what will be his latitude

and longltude?
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LESSON 9
THE USE OF CHARTS IN PILOTING

The Mercator projection as shown in Figure 24 represents
the best effort of the cartographer to produce a workable
chart. Taken by small parts the Mercator projection is very
accuréte. The small area shown in Figure 24 in the center
of the 1llustration which includes the Gulf of Mexico region
on a%ﬁénaﬂxm projection 1s very accurate as to distances
and direections, of course if we get into the e;treme latitudes
we see for example that the Antarctic continent down to the
south 1is distorted and all out of proportion as to the size,
but 1f we stick to small areas in the Mercator projection we
can plot very accurately. |

Now examinining .the Mercata projection we see that the
only true distance shown is that along the equator, however,
1f we go north or go south from the equator a certain émount
of stretching out has to be done to preserve the shape of
the continents and to keep them from looking flattened out
80 the scale on the side of the chart must be the one used for
pPlotting distances. If we use the scale that goes across
the chart the only place 1t would be accurate 18 at the equator,
but 1f we use north and south scale and apply 1t to a small
area, only then it could measure with great accuracy. If
the student will examine.a Mercator chart such as, C & CS
number 1116, it shows the Qulf Coast reglon from the
Misgsissippl River to Galveston, Texas, He will see that the
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chart shows all the land mark:, depth of water, and aids to
navigation necessary for plotting the course. He will note
that first the depths of water are indicated in fathoms,
The actual depth of the water is indicated right on the chart.
In additlon to the depth of water being given by fathoms,
curves have been drawn on the chart which indicates location
of equal depths. The first curve as we come to shore in the
blue region 1s the five fathom curve. We see on examining
this curve that it 1s composed of intervals of five dots.
Coming on out we see the 10 fathom curve, which is a dividing
line between the blue area and the white area, of the chart.
This curve 1is drawn with alternate dashes and do%ts. This is
a 10 fathom curve the one dot between the two dashes standing
for 10 fathoms, coming on out we see that 20 fathom curve
Whlch 18 drawn with two dots and a dash, two dots for 20
fathomg and on out 30 fathoms is shown by three dots, three
for 30, forty fathoms, four dots, 50 fathoms five dots,

right on out, eaﬁh dot 1n a curve Indicates 10 fathoms so
five dots 1ndlcates 50 fathoms. The hundred fathom curve

is shown by dashes and all other curves on out to great
depths of 500 fathoms or more are shown by dashes with the
number of fathoms belng written in. We see a series of
dashes with the number 100 written in, right south of ship
shore llght at dlstance of about 20 miles indicating the

location of 100 fathom curve.
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The longitude and latitude scales should be examined now to
arrive at a means bf laylng out dlistances on the chart. It
will be noted that the longtltude scale 1s the same across
the top and the bottom of the chart in a Mercabtor pfojection.
If however, a distance ls picked off a longtltude scale and
used on the chart, 1t will be found to be inaccurate, due

to the stretching of the chart east and west as we move away
from the equator. This 1s as was already discussed; the
latitude scale on the other hand 1s different as we go north
and south. If we will look at the right or left margin of
the chart and plck off a distance of about 2 miles, near the
northern end of the scale and then apply that distance near
the southern end of the scale we will find a difference or a
discrepancy which indicates that in using the latltude scale
for laying off distances the navigator should make sure that
he uses that part of the scale which is for the approximate
latitude with which he .i1s working, if he is working with 30°
north latitude then he should use the latltude scale for
30°, 1f he 18 working 20° north latitude, then he shouid use
latitude scale for 200, and so on. Thus he can use extreme
accuracy 1n his chart work.

Now if the chart is further examined we can see the mark-
ings of buoys already dilscussed in a previous sectlon, we can
see the characterlstlcs for example of the sea buoy south
of ship shore 1light. The chart indicates that this buoy
flashes whlte, that the buoy 1s numbered two, that 1s the

number 2 may be seen on the bouy, and that it 1s a whistle
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buoy. We may also see from information on the chart that
this 1s a radar reflector buoy, (indicated by the letters

Ra Ref ), which means that the buoy is so constructed that
radar ranges may be taken off of it if one is equipped with
radar. The characteristics of lights may be also seen on
this chart. If we will examine the data at shlp shoal light,
we will see that ship shoal light 1s named, that we are told
that 1t flashes every 10 seconds, and 1s 105 feet in height,
that 1t should be visible 60 miles, The navigator can by
working carefully, determine his position accurately at
almost any time, the location of lights, buoys, and coast
line flgures, as well as depth of water, is clearly given
on the chart and may be accurately determined in shallow
water by the use of a lead line, or depth recorder as shown

in Flgure 25,

- DEPTH RECORDER

Flgure 25
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By means of the compass rose as showvn in Flgure 26, he

may accurately lay off his courses.
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By means of the variation shown on the chart, he

may accurately determine hls compaes error effected by the
magnetism of the earth, and predicted at any given looation,

By means of his compass, the chart, he may be glven time to
locate himself and maintaln hils position. Whlle seeing to the
navigation of hils vessel the mariner must algo keep in mind

his responsibility to other ships. He must keep a sharp lookout,
and must observe practices, such as, the sounding of fog signals,
and keeping clear of trafi. areas except when actually using
these channels. He 1s responsible .. hils passengers, flrst,

to other vessels, second, and tc himself la.*. In keeplng with
this philosophy, we have the tradition of the capta.. always
going down with his ship, or at least being the last to leave
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E ASSIGNMENT TI: ESSON 9

Specimen decklog

Date Hour Remarks

4/t 9990  wind NNW 5-8 Kn. Sea moderate

‘9909  Took departure on "4" whistle bouy long 92°16'W
lat. 29Y05'N .

On course 095°T speed 12 knots

Ship shoal light one polnt on starboard bow

1355 Ship shoal 1light broad on starboard bow.

1419 ship shoal 1light abeam to starboard distance
niles

i 150 Ship shoal light bearing 259°T
2g2¢  Southwest pass light two points on port bow
2gi5  Bouthwest pass light broad on port bow

; 2115 So?thwest pass light abeam to port distance
i ' mliles

Changed course to ¢0KOT

2137 -Whistle bouy abeam to port distance 500 yards

2152 Passed 8W pass light entering SW pass current
knots

——————

Plot the track from the above log £1lling in all blanks.
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ASSIGNMENT II: LESSON O 58
N
0840 DR
W E
55'
Distance
made good
equals disance
~‘ S
¢n port bow ight A"
50"

light will be passed
abeam as well as distance
until light will be abeam

45

Trawler is on course 138°T

making good speed 9 knots,.

Light bears 111.5°T at 0840,

At what time will light be

abeam and at what disztance?

1. Determine time light will
be abeam by noting tTime
when light is broad at
the vow.
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ASSIGNMENT III:  LESSON 9

A trawler 1s on course
090°T making engine RPM
for 4.5 kmots with trawi.
Current is from NE by N
at 3 knots.

090 1. Plot set and drift.

2. Complete parallelogram
with course and speed
vector.

3. Determine track and
speed made gcod over
the ground,

270

HLS

Point of
Light C099° T
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LESSON 10
NAVIGATION IN FOG AND OTHER CONDITIONS OF REDUCED VISIBILITY

During conditions of poor visibility such as might be
caused by fog, the Navigator has grave responsibilities 1mposed
to avoid collision with other vessels and to see to the safe
navigation of his own vessel with regpect to natural dangers

to navigation. His work 1ls more difficult because he cannot

make observations or take bearings which would assist in fixing
the ship's position and additional diffiiculty of seelng other
vessels in time to avold collision makes his Jjob much more
exacting., Fog slgnals are prescribed by the .regulations and
must be made by all vessels running in fog to warn others of
their presence.

The responsibility of a captain to make fog slgnals during
conditiong of poor visibility cannot be over-emphasglzed. The
usual souhd producing instrument such as horn or whilatle on a
motorboat up to 65 feet in length shculd be used for making fog

' signals. However, the boat should carry some sort of hand or
mouth fog horn for use in emergency. The requipement for producing

g prolonged blast at intervals of no more than 1 minute under

inland rules and 2 minutes under international rules must be
; borne in mind when gelecting such equipment. For vessels at
j anchor or not underway, the rapid ringing of the ship's bell
for 5 seconds at intervals of not more than one mlnute is

presceribed both under inland and international rules. In making

any signals in particularly fog signals, the operator must remember]

|
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that his signallis only good as far as it can be heard and
therefore, he must be sure that the signal he is making will
carry as far as any other vessel which might prove a danger.
Next to fog signals, the most important consideration in the
operation of a vessel under condivions of reduced visibility ig
certainly the safe operatlon of the vessel itself and t{his
conslderation lnvolves two things; first, maintaining a safe
speed conglstant with the conditions of visibllity and secondly
maintaining proper lookouts. The small craft operator must
take into consideration his stopping distance and adjust his
speed so that he would be able to stop or at least manuever to
avold collision in any concelvable emergency. If two vesselé
are approachlng one another, each makling a speed of 10 knots,
1t must be remembered that their relative speed will be the sum
of thelr individual speeds, or in other words, 20 knots, Due
consideration must be given to this relatlve speed rathér than
the actual speed of one or the other vessel in maneuvering to
avold a collision. The operator must remember that hils vessel
maneuvers differently at different speeds and that a turn which
13 eapy and smooth at one speed may be qulte difficult at
another speed. An understanding of’ the characterlistics of his
own vessel 1sabgolutely necessary in the matter of statloning
lookouts, It should be remembered that the lookout will have a
physlcal advantage i1f hié posltion in the vessel 1ls as far
forward and a8 high as possible. Freduently, fog will hang low
on the water (particularly inland waters) and if the lookout 1s

on the mast, he may be able to see quite clearly the masts of
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other vessels 1n hls vicinity even though they are completely
hidden by fog to an observer on the main deck. If the lookout
1s stationed on the bow, 30 feet forward of the helmsman, this
simply means that in a fog he will be able to see 30 feet
further ahead of the vessel than the helmsman can see. It must
also be remembered that the watch must be kept in all directions,
for although the greatest danger i1s ahead of the vessel undep-
way 1in a fog, 1t 1s also true that other vessels might approach
Irom any directlon and this possibllity must not be overlooked
by the lookout on watch.

The navigator in terms of fixing his position is somewhat
limlted by conditlons of poor visibility. However, if he knows
his vessel's poslition at the time he enters a fog and maintains
an accurate. plot, there 1s no reason for experiencing any real
difficulty. Whlle the fog will deprive him of visual alds to
navigation, he stilll has at hls dlsposal the Depth Recorder
(or lead line) and of course hlis compass. If the vessel is
eguipped with RDF of course 1t may be navigated with great
accuracy fog or no fog.

It 18 advisable for the reason of lack of visual alds that
the navigator keep an accurate plot at all times. If the
navigator knows hls vessels posltion at any glven time as
emphaslzed above, he has .uthing to fear from sudden losgs of
vislbllity and once he 1s 1n a fog, he can maintain his plot
by careful dead reckoning. The steering of exact courses wlth
preclse course changes at deiflnlte points 1s lnvaluable., If

the navigator 1g familiar with a certaln channel and knows
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how far he 1s supposed to run on a given course before changing,
1t 1s theoretically pcssible to negotlate such a channel even
though vlslblllty 1s very poor. At all times, careful note
should be taken of currents, tildes, prevalling winds, and other
influences which might have to be taken into consideratirn when
paselng that same way agaln In a fog. The mariner can retrace
hls steps after a fog has set in 1f he has familiarized himself
varefully with the lntended track.

Navigation "on the bottom" in certaln waters 1s extremely
rellable, With a good chart and fathometer, the experienced
seaman may use bottom contours to obtaln fixes, particularly
where such bottom contours are sharp and definite. He might,
for example; know the *ime of crossing the 100 fathom curve and
the distance run until the 200 fathom curve 1s crossed, or the
100 fathom curve i1s recrossed., He might follow a depth curve.
For example, ne might make his intended track-conform ta the
20 fathom curve, then ag long as the fathometer does not deviate,
he 18 "on course." Another method of using the bottom is to
obgerve the rapidity Witﬁ which the water wlll deepen or shoal
on a given coursge, and compare thls predlction with the actual
depth readlngs experienced., The mariner can operate qulte
safely in fog or other conditions of poor visibility 1f he takes
into conslderation the followlng:

1. An accuraté plot 1s necessary in order to know
your position.
2, The Captaln 1s responslible not only for his own

vesgel's safety, but also to conslder the safety
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of cothers and make proper slgnals.

3. The vessel that 1s not operated in a safe manner
is always llable, both legally and morally.

J, A sharp lockout must be maintained at all times to

avold unexpected and undesirable surprises.
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ASSIGNMENTS: LESSON 10
I. From the materlial found in Chapter 9 of Chapmanis "Piloting,
Seamanship, and Small Boat Handling" make up a chart to be
posted in the wheel house for the use of the helmsman on watch
. II. 1n making and recognlzing fog slgnals, Include any and all
1hforﬁaaion you think might be necesgary.
IITI. Assuming astoplng distance for your vessel of 200 yvarde at
? 10 knots and 100 yards at 6 knots, what would be a safe speed
, 1f visibllity were:
t a) 1 mlle
| gbi + mile
; c nile
! iV. If you were faced with the decision of whether to enter a

H
i PArurext provided
4
|

L &

fog bound harbor what factors would you take into consider-
ation In determlning your course of action? Ligt all factors,
keeping 1n mind that a glven factor such as wind might be
very  important in one situation and of no consequency in

another,
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PART IIT THE MARINE COMPASS AND PILOTING
LESSON 11
HISTORICAL BACKGROUND AND CONSTRUCTION

Pogslibly the most widely used instruments and.the
simplest of all navigation Instruments 1s the marine compass,
1t depends on 1lts operation on a very common phenomena known
as magnetism. The compass 13 one of the oldest of navigational
instruments followlng the quadrant whichk was evolved when
man flrst began to get out of slght of land. The early
inetruments were crude but effective because they depended
upon a constant phenomena, that 1ls the earth's magnetic
field. It is as 1f the earth were a glant magnet. The way
in whlch fhe earth effects a compass needle is the way in
which the one magnet effects another. Of course there are
other factorsy invblved in the earth's magnetic fleld besides
the true magnetism of the North and South poles, For instance,
there are 1n somﬁvareas of the world large deposlts of irbn |
beneath the surface of the earth and beneath the surface of
the sea. These deposits of iron affect. the compass, and
bend the compass needle when we sall in these areas s¢ that
1t no longer points to true North, as a matter 6f fact there
are few places on the earth surfaCﬁ'where the compass does
polnt to true North., An examination of’the compass rose j
shown 1n Figure 26 shéws.that the compass actually points 1
12° West of true North, for the particular latitude and
seasons, when thls compass rose was made. On any glven
chart the compass rose may be seen, for example on chart

1116, South of Cameron we see a compass rose which
65 |
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indicates a difference between magnetic North and true North
of 7° and 30 minutes to the east. This difference is called
variation. A chart showing the magnetic variation over the
entire surface of the zarth is given in Figure 27. It will

be seen from this chart that the South magnetic pole is located
South of Australia. It will be seen that there is a line of
no variation, or a line along which the compass points to

true North which passes through North and South America cuts
across Cuba and Jamaica, and follows the east coast line of
Florida; sc if you are salling in the vicinity of Jacksonville,
Daytona, or Miami Florida your magnetic compass should point

to true North. Sometimes the compass will be deviated, or
thrown off, by iron or other influences in the vegsel itself.
This compass error 1s called deviation, Deviation is error in
the compass due to the magnetism of the boat itself. In order
to understand these errors we should familarize ourselves with
magnetism itself, and how it operates., We have already said
that this magnetism is as 1f the earth were a magnet and if we
imagine a magnet as the earth's core and draw llnes represent-
ing the forces of this magnet we get a plcture like that shown
in Figure 28. '

—The magnetic field of the earth. i sure 28 ,
f M
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I. Look up the magnetlc variation for the followlng locations:

a. New Orleans, Loulsiana |
b. Galveston, Texas
c. Miami, F;orida
d. Key West, Florida
e. Havana, Cuba
f, Charleston, South Carolina
g. Chicago, Illinois
h. Boston, Massachusetts
1. Portland,Oregon
J. Los Angeles, California

II. Box the compass

ITI. Give the reciprocal of beaiings ol the following

a. 90°
b. 210°.
e, 45°
d. 65°
e. 300°
r. 325°
g. 360°
h. 100°
1. 165°
J. 25°
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IESSON 12
MAGNETISM

Figure 28 shows a picture of the magnetic fieid of the
earth, drawn as if there were in the center of the earth a
magnetic force. These lines that we see around the plcture
of the earth here are lines of magnetic force and any magnet,
such as a compass needle placed in thls fileld would line up
with these lines of magnetlic force. We see then that the
compass needle at the North pole should point straight down,
of coursge 1t can't point straight down because it 1s kalanced
or floating and is held in a norizontal positlon by thé
liquid in which it floats or by a pinion on which 1t is
balanced, so the compass would no% know which way to pecint at
the North pole and would probably spin eradicélly, However,
in our latltude here in the Gulf of Mexlco the horizontal force
on the compass 1s very strong, because as we can see in thils
illustration, Figure 28, the lines of force are almost .
parallel wlth the earth!s surface and go they pull very strongly
in a horizontal direction on the compass needle. Magnetlem
works in such a way that the North pole of the'magnet 1s
attracted to the South pole of any other magnet, so we must
understand that, the end of the compass needle which 1s labeled
North, is the end which points to the North, but it is actually
and really the South pole of that magnetlc needle, so the
gouth end of the magnet points to North pole of the earth,

For convenlence in navigating we label the South pole of the

T2



magnetic compass, not with i1ts name, but rather with the
direction in which it points, so we say that the compass
indicates North. If two magnets were placed side by side
thelr South poles would repel each other, and their‘North
poles would repel each other. If we switch them to be
attracted to one another, we must place them, so that the
North pole of each 1s close to the South pole of the other,
Flgure 29, shows a common type compass. This compass
1s installed in a box, and an instrument such as a sighting
vane may b2 mcunted on top of it. The advantage 18 that
thls type compass instaliation is portable, every vessel
should be equipped with one of these Instruments for taking

bearings with the permanently installed compass used for

Figure 29
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steering, such a compass 18 seen in Figure 30.

Flgure 30, is the standard 7 1/2 inch Navy compass,
these may be frequently purchased through some surplus agency
or direct from a manufacturer. TIn general they are very

dependable instruments, especlally when mounted in a binnacle.

Flgure 30
Another type compass 1s shown in Figure 31, This ig a
smaller compass, and is covered by a glass hemlgpherical top

through which the compass can be read with case,

Fiure 31 Th




II.

ITI.

IV.

ASSIGNMENTS: LESSON 12

Made a drawing similar to Figure 28 showing angle of dip
at:

a. Panama Canal

b. New Orleans, Louisiana

c. New York, New York

Demonstrate magnetic repulsion and attraction with two
bar magnets,

Using the bar magnet and a compass ldentify the north
pole of the bar magnet and label it,

Now using the bar magnet whose north pole has been

ldentified; determine the north pole of another magriet.
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LESSON 13
COMPASS ERROR

The sighting vane or azimuth cilrcle, which is shown in
Figure 32, 1s a desirable addition to the mariners kit., This
particular sighting vane 1s designed to flt the type compass
shown in Figure 30. If such a compass could be mounted for
steering, 1n the wheel house of a trawler, forward and high
enough so that the navigator could sight across 1its face,
through the wheel house windows, then the azimuth circle could
be used very well for taking bearings, and for plotting courses.
In using the compass feor laying out courses, for steering,
and for taking bearings, tiie navigator must know his exact

compass error,

=An azimuth cirele.

Figure 32
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—Drafting machine.

Flgure 33

Figure 33 shows one type drafting machine which greatly
speeds up the job of laying out courses and brings on the
chart.

As mentioned before this compass error is in two parts,
that 1s, variation and deviation. Variation due to the
earth's magnetle ficld, is found on the chart. This variation
applies to the particular locatlon in which the ship 1s lccated.
Deviation on the other hand, i1s caused by metal in the ship 1
itself, and 1lg the same for a glven ship no matter where he
is sailing, howcver, it will be found that deviatlor changes
while the ship changes heading. Deviation may be determined

in advance and plotted in a diagram or table, and because
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deviation remains relatively constant for a given vessel this
dilagram will be useful for a long period of time. Deviation
of course, should be checked after every repair period or
layup, because work on the engine or wrenches or other metal
equipment about the vessel may alter the deviation character-
istics of the ship. A deviation table which may be used to

show thils compass error is shown in Figure 34,

D EVIATION TABLES
Fi16. 5
r_JT;F'.'J' Heap Dewv Juip? Heap Dewv. JHipr Heab| Dev.
PJC. | PLC. RJSC.
o° I4° W. 120° I5° B~ 240° 4°E~
15° 10°W. I35° 16° E- 255° 1w
50° 5°V. 150° |2° E 270° 7°W.
45° 1* W, j65° 12° B 285° 12°W.
60’ 2°E 180° I4° E; 3500° I5°W.
75° 5°F. j25° 14 °E 315° (9°V.
90° 7°E 210° I12°E 330° |2°W,
l05° 9° - 275° O°E- 245° i7°w |
360° 19°W.
Figure 34

Figure 34 shows a type table that is very easy to construct
and will serve for most cases. If the navigator prefers, he
may use a compass dlagram such as that shown in Figure 35,
known as the compass deviation card\pr a curve of deviations
card, known as the Napier diagram which is shown in Figure
36. A discussion of the construction of this dilagram may

be found in the text, or in Bowditch; American Practical
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Navigator. PFor all practical intentions and purposes, however,
the compass deviation card or table which is shown in Figure

34, will be adequate.

COMPASS DEVIATION CARD

MAGNETIC COURSE
FROM CHART f
g AR

T,

g
' D \ -
ARV
2 m 3.4 "'ﬁ IS
e il WS
0
dnnnnnnnne
2
lu,“' Ly
L]
.

VACHT | OWNER_
PORT DATE

THE OUTER POSE REPRESENTS MAGNETIC DIRECTIONS. THE INNER ROSE REPRESENTS
THE BOAT'S COMPASS. DRAW CONNECTING LINES BETWEEN THE TWO ROSES TO REPRESENT THE DEVI-
ATION CAUSED BY IRON OR OTHER MAGNETIC INFLUENCES ON THE BOAT.

TO MAKE GOOD ANY MAGNETIC COURSE TAKEN FROM THE CHART, FIRST 10CATE IT ON
THE OUTER MAGNETIC ROSE. ' THEN, FOLLOW THE DIREC.i. ~ OF THE CONNECTING LINES T0 THE
INNER COMPASS ROSE AND ST4D THE COURSE TO BE STEERED £/ THE BOAT'S COMPASS.

ANY CHANGE IN THE LOCATION OF IR OR UNTWISTED ELECTRIC WIRES WITHIN SIX
FEET OF THE COMPASS WILL CHANGE ITS DEVIATICN. A NEW CARD MUST THEN EE CONSTRUCTED.

. AN

Figure 35
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~ CURVE OF DEVIATIONS
W, Loy

{Constructed upon the Napier Dissran.)
Compass soursss on dotted linss. Megeatio ssuress on eolld lisss.
FROM 0° NORTH TO 180° SOUTH ' FROM 180* S8OUTH TO 360" NORTH
DEYIATION WESY DEVIATION EASY § DEVIATION WESY . OEVIATION EAST

Fi 8.2 e

YACHT. DATE OWNER
LICENSE # COMPASS # PORT

ABAPTED FROM U.8. NAYY FORM NAV. 8,

Flgure 36
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In finding the deviation, several methods of procedure
may be employed, in one case the bearings of a distant obJject
may be used. In another case the bearings of a celestial body,
such as the sun or a star may be used, possibly the simplest
method 1s to take bearings on a distant. object such as a

- dbuoy. This procedure is known as swinging ship. The navigator
places his ship at some distant from the 1ight house, buoy, or
other land mark and turns the ship in a small clrecle, taking
bearings on this obkjlect as he goes arcund. These beari ings are
plotted on a card, and later compared. He may then construct
a deviation table such as shown in Figure 34, which will glive
him the error for any gilven heading. The error ig applicable
very simply, and a simple rule of application can be used by
the navigator. The simplest procedures, in Eorrecting the
compass, that 18, golng from a compass reading to the true
reading i1s as fcllows: No. 1, correct easterly errors clock
wlse. In other words 1f the compass error is east whether it
be deviation or variation, then you go clock wise around the
compass card to get the true heading. No. 2, Correct westerly
errors counter clock wise. 1In other words if the error is
named west, whether 1t be variation or deviation you go 1in a
counter clock wise direction around the card. 8o we see oﬂ
examining the card that if we have a westerly error of 5° in
the compass and we wish to correct the compass then we g0 1in
a counter clock wise directlion with that westerly error to get
the true heading. We are realizing of course that westerly

error means slmply that the compass points west of the true
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heading. If we are speaking of varlation then we mean that
magnetic North lies Wect of true North, If we are speaking
of deviation then we mean that the compasses North lies West

of the magnetic North.

Possibly the simplest way to determine magnetic error is
to note the heading of the ship at & gilven time and read the
compass. FIFor example, 1f we are traveling in a channel we can
look at the chart and find the ftrue bearing of the channel.

If we find thatithe channel in which we are steaming has a
bearing of 170 then we read the compass and find the compass
is reading’173 then we know that we have an error to the west
of 3° from the compass readlng. To obtailn the true course we
must subtract 3° from the compass reading. We may write this
down on the compass card and then whenever we are steering such
a course, 170 or whenever we desire to steer such a course

170 we know from this experience In the channel that we must
Steer 173 1in order to make good 170. To take a further
example, lets suppose that we are steaming in a channel which
lies east and west, we are goirg west so the compass should
read 270. Lets suppose that we read the compass and we find
it to read 260, then we may write that down and know that in
subsequent experiencqs 1f we desirg to steer a coursge of 270
we must make the compass read 260, because we have an error

on that particular heading minus 10°. Usually the mariner
will find 1t more convenient to use plus and minus errors than

East and West errors. He may wish to construct hils compass
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card or deviation table 1in that way rather than as shown in
Figure 34', that 1s, instead of saying he has a 14° westerly
error on a Nortk heading as shown in Figure 34, he would say
"my error on a North heading 1s minus 14°", instead of saying
he has a 5° Easterly error on a heading of 750, he would say,
"my error on 75° is plus 5°". In a series of experiments
along this line, that 18 noting the compass error on several
known coﬁrses such as, running in the Intercoagtal canal or
runnlng In a channel from a sea buoy, the navigator can collect
enough informatlon to draw up a compass card such as a Napler
diagram shown in Figure 36, a deviation card shown in Filgure
35, or construct a table as shown in Figure 34, which will assist
him in steering any desired course, at any given time. He
should be careful in collecting this information that he does
not read the compass at a time when he 1s passing near a
power line, submarine cable, bridge, or other objects which
might caﬁse the gompass to take on an unnatural error, how-
ever, 1f the navigator 1s careful to avold such things when
he takes hls compass reading he can obtaln accurate
information which willl enable him to steer an accurate coursge
anywhere in the sea.

- It 1s important to know the compass error, because
wlthout such a knowlegge the navigqﬁor cannot steer an
accurate course, he cannot take accufate bearings; he cannot
accurately determine the position of his vessel at any gilven

time.
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Accurate knowledge of the vessels position is absolutely
necegsary 1f the navigator is going to be able to calculate
guch lmportant things as fuel consumption, time of arrival,
and other items of information which are necessary to have in
order to plot his course in bad weather and conditions of
poor visibility. If the navigator 18 running along on a
glven track and the weather closes in so that visibility is
reduced, he is lost unless he has accurate knowledge of his
posltion at the time that the weather closed in. If he does
have thls knowledge then he can proceed cautlously and pick
up a buoy or other land marks which will guide him on into

a pafe anchorage.
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I.

i ;I.

III.
IvV.

Ve

ASSIGNMENTS: LESSON 13

Which way will the compass needle be deflected by magnetilc
variation 1f the ship 1s in:

a. New York, New York

b. Tacoma, Washington

Explain why this takes place

If the ship has been built on a North magnetlic heading
which way (E or W) will the compass be deviated when

the ship 1s an (a) an easterly course? (b) on a westerly
course?

Box the compass.

Describe the procedure you would follow to plot a curve

of deviation for a new compass,

What is a reciprocal bearing? How may reciprocal bearings

be used to determine compass error?

85



ASSIGNMENTS: LESSON 14
PRACTICAL WORK IN APPLICATION OF COMPASS ERROR

When the navigator prepares for a crulse, he must take into
consideration several things in logical order; first, the intended
track is lald out on the chart. Thilis track showse the path that
the vessel should follow and considers safety and ease of naviga-
tlon taking full advantage of alds along the way, secondliy, the
navigator calculates what courses to steer and for how long a
course must be held at a given speed to make good the intended
track. One of the prime considerations at this point 1s compass
error,

Using .the magnetlc variations glven on the chart and his
devlation card or table, the navigator can predetermine courses
to be steered.

1. Determine compags error in each of the followlng cases:

heading (T) Compass reads  Error (East or West)

(a) 316° 314°

(b) 295° 290° —

(e) 180° 182°

(d) 0900 091” —

(e) 035° 033° —

(£) 270° 220°

(g) 000° 002° |
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2. In each of the above cases, what would deviation be if

variation 1s: (a) (b) (e) (da) (e) (£) (g)

7° W
6° E
2° E
1° w
15° W
3% w
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PROBLEMS

Chart 881
Describe lights
(a) N W point of Avoca Island
(b) S W point of Tiger Island
(¢) Southern end of Berwlck Locks
Measure Distance
(a) Light "a" above to light B
(b) Light "b" above to light C
Chart 1050
(a) Describe light characteristics of Beacon T and of
Fugene Island Lighthouse.
Chart 1116
(a) Describeé light characteristles of Shipshoal lighthouse
(1) How far 1s it visible
(2) . How much water 1s in
(3) Wha* 1s the distance from Shipshoal light. to
to Beacon 79
What 1s the latltude and longitude of
(1) Beacon 7
(2) Eugene Island lighthouse
(3) Trinity Shoal Buoy
What 18 the course (magnetic) and distance from;
(L) Beacon 7 to Trinity Shoal,
(2) Trinity Shoal to Sabine Bank lighthouse
(3) Shipshoal buoy to 49 F lump in 28° 1,5'N & 91°
28.5' W

88




PROBLEMS IN PLOTTING

Tools: Parallel Rules and Dividers
Material: Speed-time-distance table, Plotting sheet No. 1.

1. Plotting Positions

Following are four problems in plotting positions by Latitude
and Longltude. Plot the positions carefully as they will be
used as reference points in followlng problems. yUse standard
gymbols for buoys and platforms as glven on USC&GS cnarts,
The dot below the diamond in the buoy symbol and the center
of the square in the platform gymbol are the exact points of
location.

(12) Plot buoy "A" in 29° 22.0' N. Lat., 91° 18.9' W. Long.
(1v) Plot buoy "B" in 29° 25,5! N. Lat., 9i° 10.0' W. Long.
(lc) Plot buoy "¢" in 29° 05.5' K. Lat., 91° o4.31 . Long.

(14) glog oll well platform in 28° 43.0! N. Lat., 900 45,91
. Long.,

2., Courses and Distance

The following problems are glven for plotting courses and
measuring distances. The compass rose on the Plotting sheet
18 orlented true North so courses plotted are TRUE. Magnetilc
courses are obtalned by subtracting the gilven Variation ‘from
the true course.

(22) Plot course and measure dlstance from buoy "A" to "B,

— cse true : Lcse mag miles
{2b) Plot course and measure distance from buoy "B to "av,

_cse true cse mag mlles

(2¢) Plot course and m-asure distarice from bjoy "o" o oll
well platform ("d" above)

cse true cse mag , , mlles

3. 'Dead Reckoning

- P e e

The following flctlelous sltuations are Intended to give
practice in speed-time-distance, course plotting and bearing
blotting, The buoys and platform referred to are the ones
plotted in problem 1,

89



(3a) The M/V Lark 1s located in 29° 20.5' N. Lat., 90° 48 51
W. Long. wEen a distress call from a vessel in 20° 01.0!
N. Lat., 90° 57.5' W. Long. 18 heard. Plot course and
distance to vessel in dlstress, and 1f speed 1s 12 knots,
compute the time required to make the run.

cse true ' cse mag . miles - hr mih.

(3b) Tug AjJax is running course 162° true at speed 8 knots for

. o1l Well platform in 28° 43.0!' N. lLat., go 45.9' W. Long.
At 0800, buoy A" is sighted bearing 207° true and buoy
"B" ig bearing 117° true. What is the position of the
AjJax at 08007

N. Lat., W. Long.

What should course be changed to run for platform?

cse true ¢cse mag.

e

The Ajax continues on her new course and at 1030 buoy "C"
18 sTghted dead ahead about four miles off. At 1100,
Ajax 1s along side buoy "C", what 1s new course to plat-
form?

cse true cse mag.

What is the estimated time of arrival at the platform?

hours.

p—n— o p— L
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ASSIGNMENTS: LESSON 15
PRACTICAL WORK IN USE.OF THE COMPASS

The navigator who maintains a continuous plot,.knows wlth a
falr degree of certalnty not only his posltion at any time but
also how far he has traveled and what course he would have to
'steer in the event his plans must be changed. If he must make
port unexpectedly due to weather or 1lllness, a quick calculation
will give him the needed informatlon. If he meets with an
accident, he can report hls poslition quickly.

The navigator must practice constantly in the art of keeping
an accurate, up fo the minute ploﬁ.
1. A éhi;i 18 at latitude 28° 30' N, Long 91° 25! W; variation

1s 7° 30! E; deviation is 2° E on 090° T, 4° E on 180° T,

1° E on 270° T and 3° W on 000° T: ship steams at 10 knots

for 4 hours on course 045° (compass). Changes to course

Ao-—. - o o ~y N - ) Y a s .
120" T and steams for 6 hours. What is position?

What compass course would have to be steered to return to

point of origin?
How long would the return take?

Find the reclprocal courses 1n each case abéve.




APPENDIX A

This course 1s written in the language of the seaman.

The following 1ist will be helpful references,
COMMON NAUTICAL TERMS

ABAFT: Toward the stern of a vessel. AFT, AFTER, located
near the stern.

ABEAM: At the right angles to the fore and aft line of a
vessel,

ABOARD: On, or in a vessel, on board.

ABOUT: To turn around, or in salling vessels to come ABOUT
1s to go on the opposite tack.

ABREAST: . Aiong side of, as two vessels are running side by
gide.

ACCOMMODATION: Quarters or compartments for crew or passengers,
ADRIFT: ' Unmoored, floating with wind and tide.
AGROUND: Touching bottom,

ALEE: The sheltered side, the side of a vessel away from the
wind, Opposed to AWEATHER,

ALOFT: 1In the rigging, any place above deck, as the CROW'S
NEST 1s ALOFT.

ASTERN: Behind, any point off the stern of a vessel, as a
net is towed astern.

ATHWART: Across, transverse, at right angles to the fore and
aft line.

'ATHWARTSHIP: Across, at right angles to the keel.

AWEIGHT: ga%% of an‘anchor when it.1s Just broken out of the
ottom, ‘

BAROMETER: A device that indicates the pressure to the
atmosphere, used to forecast weather,

BEARING: The direction from a vessel to a distant obJect.

BELAY: To make fast a line by turns around a BELAYING P™N or
cleat without hitching or seizing 1t, also to stop, as

BELAY that order
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APPENDIX A
COMMON NAUTICAL TERMS (Contd.)

BERTH: Mooring space for a vessel; a bunk -r cot for a person,

BOW: The forward part of the vessel, the part where the sides
frend inward to the stem. ON THE BOW, OFF THE BOW are
terms of relative direction as the lighthouse is two
polnts OFF THE STARBOARD BOW.

BOX THE COMPASS: To name the thirty-two points of the compass
from North through East on around back to
North. Also sald of the wind when it shifts
direcvlon all around the compass.

BROACH-TO: To be turned at right angles to a followlng sea.

BY: Near to or toward, as a vessel is DOWN by the stern when
she 18 carrying a load aft and is light forward.

CAPSIZE: To upset or overturn.

CARDINAL: Fundamental, main, as the CARDINAL points of the
compass are the four main points, North, South,
East and West. ‘

CAUIK OR CALK: To drlive cotton or other fibers between the
- pPlanks or in the seams on deck.

DAVY JONES: The Spirit of the sea; the devil., Davy Jones!
locker 18 the bottom of the gea.

CELESTTAL NAVIGATION: The practice of navigating by the stars,
: that 1s determining a vessel's position
by measuring altltudes of stars wlth a
gextant,

CHRONOMETER: A very accurate watch or clock used to keep time
aboard shilp for navigational purposes.,

DEAD RECKONING: The'practice of estimating a vessels position
by considering courses and dlstances made since
departure from known positions.

DERELICT: A vessel abandoned or forsaken on the high seas.

DISPLACEMENT: The volume or welght of water displaced by
a vessel, such welght 1s exactly equal to the
total welght of the vessel when hauled out.

DRAFT: The depth a vessel sinks into the water as measured
from waterline to lowest part of hull or keel; the
depth of water required to float a vessel. '

FLARE: The outward spreading of a vessels bow, the increase of
- Wldth of the bows from the waterline upward to the deck.
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APPENDIX A
COMMON NAUTICAL TERMS (Contd.)
FLOATSAM: The litter or wreckage of a lost vessel floating
in the sea. Debris on the water
FORE AND AFT: Along the length of the vessel.

FOUL: Entangled, kinked as with ropes. Not clear, unfavorable
as with conditions of weather,

FOUNDER: To sink by filling with water as distingulshed from
| "s8inking by CAPSIZING.

GALLEY: 'The kitchen, the area or compartment convalning the
cooking facillities.

HEEL: To lay over, to lean as a vessel HEELS with the wind.

JACOB'S LADDER: A rope ladder with wooden steps.

KNOT: A measure of speed equal to one nautical mile (6,080 £t.)
per hour. One KNOT is equal to 6080/5280 or approximately
one and one elghth mlile per hour.

ILEAGUE: A measure of dlstances, now rarely used, equal to
three nautical miles.

LEE
LOG

The side away from the wind. Opposlite WEATHER.

s

A device for measuring distance traveled at sea, also a
record book such as a radio log or "THE SHIP'S LOG".

IUBBER LINE: The fore and aft line of fThe compass.

PILOTING: Conducting a vessel along the coast or in harbors
and rivers where buoys, landmarks, ete. can be used
to determine position.

SEXTANT: An instrument used at sea to measure angles from shlp
to the horlzon and a star. Also used to measure
horizontal angles such as angle &t vessel between
two buoys.

SOUND: To measure the depth of water. SOUNDINGS are the depth
indicated on the chart.

SPIN-DRIFT: Water swept off the top of waves by strong wind. 1

STARBOARD: The right side of a vessel when facing forward.
THE PORT side 1s the 1eft glde,

TOPSIDE: On or above the weather deck.
WEATHER: The side toward the wind. (Exposed)
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APPENDIX C

How safe a skipper are you?
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(winds up to 38 mph) (up to 54 mph) (up to 72 mph)
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APPENDIX D
INTRODUCTION TO FIRST AID

FOR LESSONS 1, 2, & 3

Pirst Ald is considered by the wrlters of this gulde to
| be important enough to merit some comment, In an occupational
i situation such as off shore fishing, at one time or another
some 1inJjury or acute slckness may occur which will requlre
first ald on the part of crew members in fishing type vessels.
Tf the vessel 1s to be operated in a safe manner and in
consideration of the health, safety, and comfort of crew
members, then first ald must be given consideratlion,

First Ald 1s defined as immediate and temporary care.
given to the victims of an accldent or acute lllness and
continued until such time as the vietim can be turned over
to a competent medical faclility, such asg, a mobile unit with
a doctor in. charge or a hospital. This definitlion lndlcated
that flrst, first ald should be adminlstered by anyone at the
scene of the accldent or acute 1llness; second, since first
ald is immediate by definition then all persons who may be
on the scene of an accldent should have some kﬁowledge of
first aid practices; and thlrd, since aceldents and acute
111ness may strike at any time and under any clrcumstances
any of us should be prepgred to render first aild.

First Aid 1s more than a bandage or dressing. Usually
the vietim's maln problem is shock and anxiety. The one

administering first ald can make his best contribution by
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asslsting the accldent or illness victim in accepting his
condition. That 1s to say an accldent victim needs to feel
that he 1s recelving care and attention. If the first ald
is administered calmly and confidently then the victim will
feel this‘security. An understanding of injuries and 1llness
1s necessary for proper first aid. The person adminilstering
first ald must first understand that the vietim depends upon
him actually and emotionally, so he can perform hig best
function by gilving the victim thils sense of securilty.

In undertaking a study of first aid the student should
first study people in terms of thelr physical requirements.
He must understand the functions of the human body. Secondly
tl.e student must study injuries as they might occur, such
as, cuts, burns, and broken bonecs, and the student must becomg
famlliar with acute 1llness with thelr symboms and proper
immediate care, filnally the student should know what to carry
in terms of first aid equipment on a boat or into any sltuatlon
where medlical help may be hard to come'by. At sea the sailor
1s partilcularly concerned because sometimes a day or two may
elapse between an accident and the time when the victim can
be placed in a hospltal under a doctors care.

The flrst blg advantage of first aild training is to the
student himself. By having thils training he really helps
himself in several ways. First he learns how to care for his
own inJjurles, if he 1s injured and alone he may be able to

help himself quite a bit 1f he knows first ald, 1f he is wlth
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others and too badly hurt to help himself he may be able to

dlrect athers in caring for his needs, alsc, the student by
having flrst ald trainlng willl develop safety consclencenesgs
because he reallzes the dangers of accldents and understands
thelr serlousness, It 1s a fact, that people firalned In flrst
ald generally do not have as many accldents as those people
who are lgnorant of first ald procedures. Flnally of course,
filrst ald trailning glves the student confildence in his abllilty
to asslst others. No matter who we are whether we admit i1t

or not, we enJoy belng able to help other people when they

need us.,
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I.
IT.
ITI.

‘ VII.
| VIII.

ASSIGNMENTS: FIRST AID (Lessons 1, 2, & 3)

Deflne first ald. Write out your definitilon.
Describe the symptoms of shock.

List in order of lmportance the procedures for treating
shock.

Demonistrate two methods of artificilal resplration.
List accldents which may cause stoppage of breathing.

Demonstrate the control of bleeding in dlfferent types
of wounds 1n different parts of the body.

Distingulsh between arterlal and velnous bleeding.
How should burns be handled?

a. Flrst degree.

b. Sécond degree.

¢. Third degree.

Why 1s treatment for shock so lmportant?
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